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Method of transmitting return signals to a satellite from a videocommunication signal 
distribution network. 



The present invention relates to a method of transmitting signals called retum 
signals from a signals distribution network comprising an anterma system that is capable of 
transmitting retum signals to a satellite in a first frequency band based on signals received 
from the network in a second frequency band which lies in the upper part of the television 
5 frequency band used in the network, in which method signals comprising, inter alia, data for 
the frequency management of the retum signals are received in a channel called downstream 
channel intended to serve a plurality of user receivers, 
i ? The invention also relates to a signals distribution network comprising an 

^: 2 antenna system that is capable of transmitting signals called retum signals to a satellite in a 
LJ 1 0 first frequency band based on signals received from the network in a second frequency band 
which lies in the upper part of the television frequency band used in the network, and 
comprising a chaimel called downstream channel intended to supply signals to a plurality of 
13 user receivers and producing, inter alia, data for the frequency management of the retum 
I f signals. 

-.-.^ 1 5 The invention further relates to a unit intended to serve as an interface between 

! 5 a signals distribution network and a user receiver, and a frequency translation unit intended to 
serve as an interface between a videocommunication network and an antenna system. 

Such a method and such devices are provided, inter alia, to enable 
home working for which a satellite communication with the employer is used. They may also 
20 be used in any type of telecommunication. 

Such an antenna system, associated to a user receiver, is known from the 
document "Description of an Interactive Satellite System based on the European ACTS ISIS 
project", in ITU TELECOM Inter@ ctive 97, Session GII.6. According to this document, 
retum signals are produced at an intermediate frequency "IF" known to a person of ordinary 
25 skill in the art to lie between 2.5 and 3 GHz, and they are converted to the band Ka (29.5-30 
GHz) to be transmitted to the satellite. 

For optimizing the retum of data to a satellite, the operator assigns the channels 
for the retum signals in a dynamic manner, and frequency positioning data relating to the 
transmission in the band Ka are transmitted to the users in the downward stream which is 
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brought to the user device via a cable called "receiving" cable. This downward stream is the 
normalized stream DVB-S which transports in MPEG2-TS packets both technical signaling 
signals and applications requested by users. 



5 agile synthesizer which produces a retum channel signal whose center frequency may vary 
between 2.5 and 3 GHz. This signal goes up from the receiver via another cable than the 
receiving cable to the transmitter in the band Ka where a predefined conversion translates it to 
between 29.5 and 30 GHz. This concept, in which the frequency agility is concentrated at the 
level of the receiver, in essence has three drawbacks in an SMATV system: 
10 - The necessity of using two cables on the entire link between the antenna and the interactive 
receiver; 

- The use of a 2.5 to 3 GHz frequency band for a coaxial cable retum channel, which is in 
conflict with the 88 MHz to 3 GHz frequency band of the downstream channel of the current 
SMATV systems; 

i ]} 5 - A bandwidth of the retum channel that is much larger than that of the conventional retum 
channels: 500 MHz to be compared with the 60 MHz of the European normalized retum 
channel which stretches out from 5 to 65 MHz maximum. The 500 MHz bandwidth of this 
'^j retum channel is only justified by the necessity of a frequency agility of 500 MHz, that is to 
I ^ say, the possibility of changing the frequency at any moment within a 500 MHz band, whereas 
,,20 the net rates considered (several hundred kbits/s) are infinitely less selectable in the passband. 



collective distribution networks by removing the drawbacks mentioned above. The passband 
used for transmitting the data back into the network is to be much less than 500 MHz, and yet 
a final agility that can run up to 500 MHz is required. 



user receiver with a frequency lying below the television frequency band used in the network, 
these retum signals are subjected to a frequency translation on the output of the network to the 
antenna system, so that they are delivered to the antenna system to be transmitted there with a 
frequency lying in the second frequency band, and the frequency management data received in 
30 the downstream channel are used during the said frequency translation to select the frequency 
to be produced in the second frequency band. 



complementary unit which plays the role of interface between the usual elements of the 
network and a user receiver and is formed by first means for receiving from the network and 



An interactive user receiver utilizes these data for the frequency control of an 



It is an object of the invention to permit the use of the transmission method in 



25 



For this purpose, the retum signals are transmitted through the network from a 



A signals distribution network according to the invention comprises a 
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delivering to the user receiver the downstream channel signals and the frequency management 
data, and for transmitting, from a user receiver to the network, return signals whose frequency 
lies below the television frequency band used in the network and frequency management data, 
a frequency translation unit which plays the role of interface between the usual elements of the 
network and the antenna system and is formed by second means for receiving retum signals 
whose frequency lies below the television frequency band used in the network, for subjecting 
these retum signals to a frequency translation that brings them to the second frequency band, 
and for delivering these retum signals, after translation, to the antenna system to be 
transmitted there by this system, and third means for transmitting to the frequency translation 
unit frequency management data which are received via the network, intended to permit the 
second means to select the frequency to be used in the second frequency band. 

A imit, intended to serve as an interface between a signals distribution network 
and a user receiver comprises means for receiving from the network and delivering to the user 
receiver downstream channel signals and data for managing the retum frequencies and for 
transmitting from the user receiver to the network, retum signals whose frequency lies below 
the television frequency band used in the network and the frequency management data. 

A frequency translation unit intended to serve as an interface between a 
network and an antenna system includes means for receiving return signals whose frequency 
lies below the television frequency band used in the network, for subjecting these retum 
signals to a frequency translation that brings them to a second frequency band situated high up 
in the television frequency band used in the network, and for delivering these retum signals, 
after translation, to the antenna system to be transmitted there by this system. 

Particular embodiments of the invention will appear in the dependent claims 2- 

5 and 7-11. 

These and other aspects of the invention are apparent from and will be 
elucidated, by way of non-limitative example, v^th reference to the embodiments described 
hereinafter. 

In the drawings: 

Fig. 1 is a diagram showing a signals distribution network, comprising an 
antenna system and connected to a user receiver, and 

Fig. 2 shows in more detail a control data link between a frequency translation 
unit and a complementary unit. 
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In the system shown in Fig. 1, the user receiver device, which interacts with a 
transmitter, is a personal computer, for example of the type "PC". It is evident that the 
invention could also be applied to other types of devices, for example, a digital television 
decoder which uses the same physical and access control layers. 
5 The antenna system comprises a dish antenna 1 at the focus of which is located 

a traditional receiving converter, for example, for MPEG2 DVB signals in the band Ku (12 
GHz). The retum charmel is transmitted to the satellite via a transmitter situated practically 
also in the focus of the dish antenna, which sends retum signals, for example here in the band 
Ka. A retum signal occupies a band whose width may lie between 1 00 kHz and 3 MHz, For 
10 example, signals are to be transmitted whose rate is 1 Mbits/s. 

In a converter unit up-C the frequency agility in a system according to the 
invention is moved to above the distribution network. If necessary, this unit also provides the 
remote power supply of the transmitter. 
£J The transmission in the band Ka is effected according to a frequency-division 

Lyl 5 process and also time-division process: each user is authorized to transmit in a time window, 
,;i this window being determined by the operator of the satellite transmission and its definition 

being transmitted in the form of data in the downward stream; for this purpose, the operator is 
i;3 to know the list of the users who are grouped in the same collective distribution network 

"SMATV", because the same time window must not be assigned to two users of this network, 
520 whereas this can be done for two users of different SMATV networks. 
5 A unit called complementary unit CB receives the downstream data from the 

receiving cable in a channel it selects in the 88 MHz-3 GHz band; the downstream data are not 
in conflict with the retum channel data which are produced by the complementary unit CB in a 
20-60 MHz frequency band, for example, with a fixed center frequency of 44 MHz. A limited 
25 band from 20-60 MHz is chosen although the 5-65 MHz band is available, in order to make 
room for technical signals for controlling the transmitter. 

The personal computer PC comprises, inter alia: 

- a pulse modulator/demodulator B.M for supplying in the form of I^C coded signals digital 
data to the unit CB, or receiving them therefrom; this element B.M. comprises a processor that 

30 can process the management data of the retum frequencies, received in the downstream 
channel, so as to give orders resulting therefrom to the network; 

- a receiver for receiving digital videocommunication transmissions PC-DVB which receives 
and demodulates digital videocommunication transmissions coming from this same unit; 

- an interface PCI provided between these two elements. 
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The I^C signals, in addition to frequency data, convey data for adjusting the 
power level of the transmitter in the band Ka. 

A modulation of the I^C data is realized in the complementary unit CB so as to 
permit the routing through the network. 
5 The 44 MHz channel is transposed in the unit up-C into a channel lying, for 

example, between 2.5 and 3 GHz, that is to say, high up in or above the television frequency 
band used in the network. The frequency in this channel is chosen as a function of the I^C data 
produced by the complementary imit CB. 

The system transmits downstream signals, here at 433 MHz, to the unit CB 
10 from the unit up-C, retum signals at 10.7 and 13 MHz for controlling the translation as well as 
habitual signals 13/18V-22 kHz DiSEcQ for controlling swatches SMATV. 

In Fig. 2 the complementary unit CB sends clock signals SCL via the network 
' S symbolized by a dotted line and it receives and sends data signals SDA. The clock signals 
•;:0 SCL, which are transmitted at the same time as the data SDA during the retum transmit time 
I jj 1 5 windows, are modulated at 10.7 MHz in a modulator 2 and filtered in a bandpass filter 5. The 
..2 transmitted data signals SDA are modulated at 13 MHz in a modulator 3 and filtered in a 

bandpass filter 6. The received data signals SDA are filtered at 433 MHz in a bandpass filter 7 
Q and demodulated in a demodulator 4. 

1 f The unit up-C receives clock signals SCL and it receives and sends data signals 

--20 SDA. The clock signals SCL pass through a bandpass filter 5 at 10.7 MHz and are 

demodulated in a demodulator 1 1 . The received signals SDA pass through a bandpass filter 9 
at 13 MHz and are demodulated in a demodulator 12. The signals SDA which are sent are 
modulated at 433 MHz in a modulator 13 and pass through a bandpass filter 10. 

It should be understood that the verb "to comprise" does not exclude the 
25 presence of other elements or steps than those listed in a claim. 
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